Bio-assay guided isolation from the plant Sarcococca wallichii Staph. yielded two new steroidal alkaloids: wallichimine A (1) and wallichimine B (2), and five known ones: sarcodinine (3), N-methylpachysamine A (4), alkaloid C (5), dictyophlebine (6), and sarcorine (7). The structures of the compounds were determined using mass spectrometry and NMR spectroscopy techniques. The immunomodulatory potential of compounds was evaluated on different parameters including production of intracellular reactive oxygen species (ROS), nitric oxide (NO) and on proinflammatory cytokine TNF-α. All compounds were found to be potent inhibitors of intracellular ROS produced from isolated neutrophils, except compound 5, which showed a moderate level of inhibition. Compounds 2 and 4 potently inhibited the production of NO (67.9% and 62.5% respectively). Compound 2 showed potent suppression on production of proinflammatory cytokine TNF-α (76.7%). Among all the tested compounds the new compound 2 was found to be the most potent immunosuppressive agent. This study shows that steroidal alkaloids could be lead compounds for anti-inflammatory drug discovery.
Plants of the genus Sarcococca (Buxaceae) are evergreen and often insect-and disease-free [1] . The Buxaceae family is rich in steroidal alkaloids. Several steroidal alkaloids isolated from Sarcococca species exhibited inhibitory activity against acetylcholinesterase and butyrylcholinesterase. They also exhibited inhibitory effects on drug transport and multidrug resistance in human cancer cells [2] , and antileishmanial potential [3] . Four species, S. coriacea, S. saligna, S. hookerina, and S. wallichi are found in Nepal [4, 5] . S. wallichi is widely distributed in central Nepal at altitudes above 2300 m [6] . This is the first report of phytochemical work on this plant.
Compound 1 was isolated from the basic (pH 9) dichloromethane fraction of the methanolic extract. Its optical rotation [α] D 28 = -48 indicated the presence of chiral centers in the molecule. The EI-MS displayed a molecular ion peak at m/z 370. Its molecular formula, C 25 H 42 N 2 , was deduced from the HREI-MS, which showed the molecular ion peak at m/z 370.3372 (Calcd for C 25 H 42 N 2 = 370.3348), and the 13 C NMR spectrum (BB, and DEPT).
The 1 H NMR spectrum of compound 1 (Table 1) displayed resonances for three methyls at δ 0.84 s, 1.04 s and 1.09 (d, J 21, 20 = 6.6 Hz), which were assigned to C-18, C-19 and C-21 methyl protons respectively. A singlet resonating for twelve protons at δ 2.22 was assigned to four methyls attached to nitrogen atoms. A downfield signal resonating at δ 2.84 (q, J 20, 21 = 6.6 Hz) was assigned to H-20. Other downfield signals resonating at δ 5.27 (br d, J = 4.2 Hz) and 5.55 (br s) were due to H-6 and H-16 olefinic protons, respectively. The 1 H NMR spectrum of compound 1 supported a pregnane-type steroidal skeleton.
The 13 C NMR broad-band DEPT spectrum (Table 1) showed resonances for twenty-five carbons, including seven methyls, seven methylenes, seven methines, and four quaternaries. Resonances for two downfield methines at δ 121.5, and 124.9, and two quaternary carbons at δ 140.0 and 155.6, indicated two double bonds in the compound. Furthermore, signals at δ 57.3 and 62.8 were due to methine carbons attached to basic nitrogen atoms. The structure of the compound was further confirmed by using the 2D-NMR spectra (HSQC, COSY, HMBC, and NOESY). HMBC interactions were used to deduce the positions of the C=C double bonds. HMBC correlations of H-19 (δ 1.04) with C-1 (δ 33.4), C-5 (δ 140.0) and C-9 (δ 49.7) and H-3 (δ 2.19) to C-5 (δ 140.0) and H-4 to C-6 (δ 121.5) indicated a double bond between C-5/C-6. Similarly, HMBC correlation between C-17 (δ 155.6) and H-18 (δ 0.84), H-20 (δ 2.84), and H-21 (δ 1.09) indicated the other double bond between C-16/C-17. The key COSY and HMBC correlations of compound 1 are presented in Figure 2 . Stereochemistry of compound 1 was deduced based on biogenesis, coupling constants and NOESY correlations. The dimethylamino group at C-3 was assigned an α-position based on the 13 C NMR chemical shift of C-3, and the chemical shift and coupling constant of H-3. The resonance of H-3 as a broad singlet indicated that it is equatorially oriented [7] ; in the case of axial orientation it would appear as a multiplet with W 1/2 = >10, as reported in the literature [3] . These data were compared with those reported compound in which the stereochemistry was confirmed by X-ray crystallography [7] . Key NOESY correlations of compound 1 are presented in Figure 3 .
Compound 2 was also isolated from the basic (pH 9) dichloromethane fraction of the methanolic extract; its optical rotation [α] D 28 = -44 indicated the presence of chiral centers in the molecule. The EI-MS showed the molecular ion peak at m/z 356. The molecular formula, C 24 H 40 N 2 , was deduced from the HREI-MS, which showed the molecular ion peak at m/z 356.3166 (Calcd for C 24 H 40 N 2 = 356.3191), and the 13 C NMR spectra (BB and DEPT). The 1 H-and 13 C-NMR spectra of compound 2 closely resembled those of compound 1, with the only difference being the absence of one N-methyl group from the C-20 amino group. The fragment ion at m/z 58 also supported a methyl amino group substituted at C-20. The position of the double bond was deduced using the HMBC correlation ( Figure 2 ). HMBC correlations of H-18 (δ 0.81) with C-14 (δ 57.1), and C-17 (δ 154.0), and H-21 (δ 1.35) with C-17 (δ 154.0) indicated the position of the double bond at C-16/C-17. The stereochemistry of compound 2 was found to be the same as that of compound 1. The key NOESY correlations of compound 2 are shown in Figure 3 .
The structures of compounds 3 [8] , 4 [5, 9] , 5 [10] , 6 [11] , and 7 [12] were confirmed by comparing their spectral data with reported data in the literature.
Compounds 1-7 were evaluated for their immunomodulatory effect using different parameters including luminol enhanced oxidative burst assay using whole blood and isolated neutrophils, and on the production of nitric oxide and proinflammatory cytokine TNF-α. In the oxidative burst assay, luminol is used as a probe having low molecular weight. It goes inside the cell and detects intracellular reactive oxygen species. All compounds were found to have an inhibitory effect on the production of ROS from whole blood, as well as from isolated neutrophils. Among the tested compounds, 3, 4 and 5 were found to be potent inhibitors of ROS generated from whole blood with IC 50 values of 6.97, 7.52 and 7.67 µg/mL, respectively. A moderate level of inhibition was also shown by the remaining compounds. When tested on isolated neutrophils, all compounds were also found to inhibit potently the production of intracellular ROS with IC 50 ranges between 0.3-11.0 µg/mL, except compound 5, which showed a moderate level of inhibition. When tested for their effect on NO production, compounds 2 and 4 were found to be the most potent inhibitors (67.9% and 62.5% respectively). All other compounds showed moderate to low levels of inhibition with ranges between 7.4-35.3%. Compounds 1-7 were then evaluated for their effect on production of the proinflammatory cytokine TNF-α. Compound 2 showed the most potent inhibition (76.7%) of this cytokine; the remaining compounds showed moderate to low levels of inhibition ranges between 10.6-36.5%. Although all tested compounds were found to possess antiinflammatory properties, the new compound 2 was found to possess strong anti-inflammatory potential shown by its potent suppressive effect on proinflammatory cytokine TNF-α, NO and intracellular ROS. The IC 50 values were obtained using various concentrations of test compound, and readings are presented as mean ± SD of triplicates. 
Experimental
General: A JASCO DIP-360 digital polarimeter was used for the measurement of optical rotations. The infrared (IR) spectra were recorded on a JASCO A-302 infrared spectrophotometer,and 1Dand 2D-NMR spectra at 500 MHz on a Bruker Avance-500 nuclear magnetic resonance spectrometer. The low-resolution EI was Steroidal alkaloids from Sarcococca wallichii Natural Product Communications Vol. 10 (9) 2015 1535 performed on a Finnigan MAT 311 mass spectrometer, and the HREI-MS on a Finnigan MAT 95 XP mass spectrometer. Column chromatography was performed on silica gel (230-400 mesh, Merck), and aluminum oxide (70-230 mesh, Merck), while TLC was carried out on precoated preparative silica gel plates (GF-254, 20×20 cm, 0.5 mm thick, Merck).
